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pytan : statystychnoi mokhaiiiky kvantovykh system Kyiv

Badians'ka shkola, 1949, 227 p. ) (unu'lz 7)
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H;M.: TYABLIKOV, 8.V,

Self-energy conservation in the nonrelativistic field theory.
Dap,AN URSR no.5:10-16 '49. (MIRA 9:9)

1.Diysnly chlen AN URBR (for Bogolyubov).2.Institut matematiki
AN URSR,
(Pield theory) (Force and energy)
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"The Approximation Method of Finding the lowest
iergy Levels of Electrona in Metal,™ N, N.

womoasdao‘.m_.ﬁ Tyablikev, Math Inst, Acad Sci
USSR, 123 pp

"Zhur Eksper i Teoret Fiz" Vol XIX, No *

wn..ommunm aprroximate method of secondary ouanta for

determining energy spectra of
theory of ferromagnedt .

1am a8 example. Establishes ‘that definite electrie

k...

,!! : IR ‘.u.m\@awow

UBER \waunnm (Conta)  Mar k9

..unw.w.mﬁa,umooﬂumo.ammﬂug spin waves. Submitted
-7 Oct L8,

f’ :

- 32/h9T9¢

veekly excited states.

CIA-RDP86-00513R000205920007-6"

APPROVED FOR RELEASE: 06/09/2000



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205920007-6

BOGOLYUBOV, N. N. ; : PA 32/49754

USSR/Mathematios -~ Perturbation Method  Mar b9
Physics -- Atomic Structure !

"One Application of the Theory of Perturbation to
the Polar Model of a Metsl,” N. K. Bogolyubov,
S. V. Tyablikov, Math Inst, Acad Sci USSR, 5 pp

rZhur Eksper i Teoret Fiz" Vol XIX, Fo 3

Presents results of one form of the theory of
perturbation for a degenerate level applied to the
polar model of a metal. Develops simple nethod ena-
bling results of theory of perturbation to be used
without recourse to method of secular equations.
Submitted 7 Oct 48.
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BOGOLYUBOV , M. N,

et . Kiev.,un,9 28,9¢
Synchrenizatien of relaxation esocillatiens. Hauk, zap, %
SZZB 150, (Osciliatiens) (MLBA 9:10)
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SteiErbe et oy SRE Lk KRR A A I

.iiS-Sﬁ./Méth‘ematics - Physics

Card 1/1  Pub. 22 - 10/40

Authors ¢ Bogolyubov, N, N., Academician

- Titde ¢ On the nresentation of Green-Shvinger's functions by functional integrals

_ Periodical : Dok. AN SSSR 99/2, 225-226, Nov 11, 1954

_Abstract ':v A method 1s 'presented» for an interpretation of Creen—Shvinger's fﬁnctions by
the so-called "functional quadratures" through avsraging ordinary Green's
functions along quantum functions of the field §. One reference (1954),

- Institution: Mathematical Institute im. V. A. Steklov of the Acad. of Scs. of the USSR

 Submitted : ..,
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published in recent

However,

and niost rea
respect,
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L Bagelpber, N

v The present book is the fourth or fifthy major treatise.
i years by Seviet scientists on the
! general topic of non-linear oscillations; which serves to-
- indicate the great value which is attached in the USSR.
I to this general topic, The general program of the book js
-1 - ‘not teo far from the program of the 1937 Krylov-Bogo-
- iyubov meonograph {Introduction togﬂgﬂlﬂmmmu, :
i 2dat. Akad. Nauk SSSR, Kiev, 1937; see 'NR 4, 142], «
. although. the book is addressed »
! physicists and engineers, its mathematical treatment i
: most careful, which was by no means the
i 1937 monogmj:h. The book i< also much more orderly !
. ‘able: an' excellent. contribution in evory

e VR

T A iy 1P/ &
9 ) ‘tod ) 'skil, Yu, A, Asimpto- _ g [
2 ' Lo theto =', s o ., Asymp.. : . H
MS - totic metbods in ihe ‘“‘% of molinear oad.l[hﬂom] Z !
lo. . Gosudarstv, Izdat, TeBn Teor »» Koscow,” 1955, ‘
i1+ 449D, 13,40 rubles,

primarily to,

case with the |
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Let us pass now to & more Getaliod description. Tha
book consists of & Jengthy introduction and five chapters.

Tntroduction. One finds here a large number of ex-
amples: physical, snechanical, clectrical, lustrating the
apprarance of non-lintar oscillation in varlous domaine.

e description 18 ?ﬂ carelul antl cleal

_Chapter It Self-oscilintions in neatly lincar systems.
The prototype is 3 - .
VB - gy otymefls, 2), 20 and small.
The basic solution

@ =20 €08 z‘ =6 coa (o) -

“is =5 & starter and one tries to find a solution for (1),
with a, y variable, of the form : : ;
@ 2= cos yp-+ey(8, ¥) -+ (0 R
where the s, are periodic wite period 27 in ¥ and

@ » d:ygA,(a)+ﬂ'A,(¢)+ ey
o ) .’i’“w'*‘mx(ﬂ)'i'!'ﬂg(‘)'k e
7 (dowly varying amplitude and phast), Upon droppiog.
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eyeryw here thu, tcrmsof dcgrce )w;: pm oma{m thc mith .
approximation. The solutions are fohn Y substitvting
_in (1} and identifying Jike powers of & yicld ng an infinite .
system of differential equations. The arl trann&a in-
volved is settled by 1mposing -

- A{6) F{”:}mvdvﬂ] {‘.)sm ydy==0

A "number of special cases are treated at length.

Chapter 11: Method of the phase plane. This is familiar .
groun Of particular interest is the trentment of velax- -
ation osullatlom, includin, ih- Do rodnytsin treatment
of the mm;mimm!or the perd X amp \itude for
-Jarge values of the pamneter (hk: the one m van der”
: Pol's equation), -

T L[ e e R T

“Chapter 111! Thifaencs of foroed Gscillations, “§ore the “ .
of (1) is ol the (orm&v,l %, 4), with » 85 she impose
frequency, :md Wi period  2vimvl. More preciscl

N.
=8 o=t )

Carefu- dxstmcbon is. made between resonance and non-
nance. The attempted solution is egain (3), under

» »eond:ﬁ (Q)_ (5), and with u, now of the form n.(a, , ¥, o).

i
¢
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! ) ) . b ) ‘ : )
. Chapter IV: Averaging method. The system studied is:
o L a=eX(h)

“where x, X are #-vectors and the treatment Is by vector- '
matrix thronghout. Let

Xeft)= lim = f Tt 0
* B s 2] T/e " 2 .
and let ¢ be a solution of s=zx8(9. Then ¢ is considered

as the first approximation and from it one P to
higher approximations- by using suitable -Fourier series
expansions. R
apter V: Foundation of the asymptotic methods. In
substance it is shown rigorously that under certain very
general assumptions, the approx'unation methods of the
_previous chapters are justified. v . !
*The volums terminates with an all too short biblie--
 graphy and thero s no fndex. S Lelsthels
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¢, N. N.; ‘and Zubarev, D. N._The mothod of

s i vas for systems with revolvin l1-F/w
--1- phase and ils application fo the i charge: i
~—3gaicles in a magnetic field,  Ukrain. Mat. Z. 7 (1953, P

5-17. (Russian) - : . MS‘
The physical problem attacked by the authors is that %

+ of describing the non-relativistic motion of a charged :
iparticle in a non-homogencous magnelic and electric |

 field under the assumption that the Larmor frequency , }/
top==eHme is large and that the magnetic field does not i ’)/
'change greatly over the Larmor circle, or, as expressed i

iby the authors Ry H-'dH[dx<1, Ry, being the radius of ;

o s b

jthe Larmor circle, Ry=w/wy, where w is the component :
-of velocity of the particle in a plane perpendicular to the
-magnetic field. [This particular physical problem was &
: previously considered by H. Alfvén, Ark. Mat. Astr. Fys.

1 27A (1941), ro. 22; MR 6, 168.] By means of an asymp-*

; totic expansion valid for large values of the frequency,

: the motion of the particle can be described as the super- |

; position of the rotation of the particle on the Larmor ,

; circle and the motion of the center of gravity of the circle. .

: The result of the authors ean be described in these terms: | '

"Let ¢, ¢, ¢, boa moving orthonormal frame, where e, is | ~N
| parallel to the magnetic field, H, and €, € lic in a plane; CO()GJ‘Q S
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li ' u‘u \x) ‘ 4“ \7LLl QARG D ")

!pbrpcndmu!ar to }I Letv be the velocity of the partxde
t and let 1 be the component of the velocity parallel to H
let w be the nngmtudc of v—ney, and let r=fvd? Then -

r=x+( )(c,cos«—z, sin a), a—a+0( ! ) ‘

(3311
‘e bemg the angular coordmate, where furthermore

: ‘z mueo (( —-——)F-}-(i}ﬂg ) n+( )(tuV)eo}X!o, O

wy

—‘%’- .(“w)dl Ve, ‘fil ~F-¢ o+( )dx\ €,

- F being the force of thc electric ficld. The authors further

- obtain the fact that w?/H = const. 4-O(1/oyy), expressing

- the fact that the magnetic flux through the Larmor circle

is nearly constant. They point out in “conclusion that the

\samne mcthods, snay De used in studying pyroscopic)
W. L. Baily (Princeton,
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6o go /7 vboy N

T i prses : ‘ . ¢y
777 gy CONDITION OF CAUSALITY IN THE QUANTUMTHEORY - .~ )
S iop FIELDS. N, N. Bogolyubov, lzvesi, Akad, Nauk VN
" e Ser. Fliy 18, 457-48(1938) Mar.~Apr. (in Pusstan) &
SEEDRTIRINY i ot 7

157

v
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ST - [N
3895, VWavefuction Tor the gromnd state of an
asstrably of busons with mural intersciion, NN
Rocoryusor axo D, N, Zusaaev, Zh, éksper, teor, ™
FECARING R, 129-39 (198%) In Russian,
Haniilton operator, wave-fenction and entrgy sre.

expanded 0 powars of a small paranster whkh
vanishes In the limit of vanishing Interaction. The'
wave equation is trapsfy 3 by subsiituling pew
indzpendem variables us previously defined {Abair,
154 (195H).  Theas variabler (Fourkes corfficlenns of
density) are wsed for expivssing the unperturbed
wave-function of the ground state In & relatively
simple formy. ‘The unperiurbed Hamilten operator
is obizinsd in o form that is simiisr to the expres.
siun found by second quantintion; It is, howeves,
futerpreted by the wothors {n terma of the energy

- of phutona. Corrections of the cotrgy and wave-

. functions are pioportional so the square of the smal}

; parameter and e oblalned in a-relatvely simpls
form, - Discussing results obtaincd by other authon,

+ superionity is claimed for she method employod in the |
present paper, - B
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MGl r WU ULy,

fBSSR/Physicé -ﬁfibla thééf§ ,.
g Cad 1/ Pub. 18-1/3

. Authors Bogolyubov, N. N, »andﬁhi@dv. D. V.

~ Title t Problems of th'e_ qugntv,;i theory of a field -

‘Feriodieal Usp. Fiz. nauk 5-5/25:1_1;9-211;, Feb 1955

abptrao‘a 3 The quantum theory of & field is-considered. lue to a localizing
: .- 'cherecter of the present cay quantum theory, the complete description of
a field by this theory meets with considerable difficulties. In order
to overcome these difficulties, a study of their nature is suggested.
For this purpose, a methed of transformation of the so-called *field
“funotion® (used in the ordinery quantum theory) into the so-called
*operators® {used in en advaence quantum theory) is presented. Then,
problems are considered which involve the determination of singular
integrable operestors playing a very importsnt role in the analysis of the

IMtit“tion BT eevee YY "”"“ s “”"T Tttt ’»"”f“ R R

Submitted 1 .eees.s
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Pubs 16 - 1/3

© Curd 2/2

B Periodical 1 Usp. Fiz. naux 55/2, 149214, Feb 1955

- Abstract 3 matrixes of dispersion of the theory of interacting fields, Then &
- 3 method is introduced. for the construction of a matrix of dispersion

' thet would be based, not on the Haumiltonian formation, as was done

in the ordinary qusntux theory, but on the Lagrangenian of an inter-
action (L (x)) in which physicsl conditions; relativistic covariation,
unitorzion erd causality of the matrix elements play the role of a
Hemmiltonien. Then, a method is presented for determining the so-
called "ebronologicel ‘products®, i.e., T-products of ordered elcments
of the matrix of dispersion. This is done with the help of Wick's
theorem on the eveluation of the chronological products. In conclusion
&n spplication of the Wick theorem to the Feynmen rules of evaluation
of matrix elements is presented. Iwenty-cne references: 4 USER, 10
USA, 3 Brit. end Sv;ssv(1939;1253),m‘1hble;
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Voualad@n Daigrnl - ¢-49

BesoLYUBey, N : o :
SUBJECT USSJ)&ATEEMLTICS/§§§§166 mathematics CARD 1/2 PG - 19

AUTHOR BOGOLJUBOV N.K., oV D.V.

TITLE Problems of the qu'hntum field theory.II, The removal of diver-

gences from the dispersion matrix.
PERIODICAL Uspechi fiz. Nauk. 57, 3-92 (1955)
reviewed 5/1956

At first the terms of second and third order in the S-matrix of the gquantum
electrodynamics are discussed in detail by use of the Feynman diagrams. The
convergence. of a matrix element depends entirely on the convergence of the
expression 2, (p). For its regularization a single auxiliary mass M is
sufficient. The author investigates the behavior of the regularizated
expression for ¥ —> oo. The general rule for the removal of the divergences

consists in the faot that the true causal functions A°%(x) are replaced by

regularizated expressions [Ac(x)] which are obtained by a suitable number
of auxiliary masses M, However, in general the limiting process M —» o0 is
not even possidle in the improper sense. The author introduces a classificat-
ion of renormahility. Then as an example the well-known quantum electro-
dynamics is treated. The number of different types of diagrams is restricted
essentially by several conditions (e.g. loading invariance). With regard %o
the theorem of Furry finally there exist only four divergent diagrams in the
quantum electrodynamics. The S-matrix is discussed in detail and it is shown
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* Uspechi fiz. Nauk. 57, 3-92 (1955) CARD 2/2 PG - 19

" t'hat the introduction of five terms of compengation in the Lagrange function

of the interaction leads to the renormalization of mass and loading of the
free fermion.
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" Bo&oryuBov, NN

' SUBJECT USSR/MATHEMATICS/Applied mathematics CARD 1/2 PG-546/547
« AUTHOR BOGOLJUBOV N.N., PARASJUK 0.S.
TITLE On the theory of multiplications of singular causal functions.

On a formalism of subtraction for the multiplication of
singular causal functions,
PERIODICAL Doklady Akad.Nauk 100, 25-28 (1955)
Doklady Akad.Nauk 100, 429-432 (1955)
reviewed 1/1957

As a continuation of earlier papers of the authoras (Doklady Akad.Nauk 81,
nos. 5 and 6 (1951), ibvid. 82, no. 2 (1952)), in the first paper a detailed
treatment of the singular expressions appearing in the theory of perturbation
is given. In order to give a mathematically exaot treatment, the authors
"regularize" the used "functions of propagation" and write 2.g.

o [[1, 5 e-io((llg-mz)] JAoc(kPen’+12) ki,
0

where the auxiliary masses ll‘Jj and the oonstants 0.‘1 satisfy (h+1) conditions

of the kind Zuﬁlcj = 03 1 =0,1,...h, (In the usual applications we have ha1).
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Doklady.Akad.Nauk 100, 25-28 (1955)
Doklady Akad.Rauk 100, 429-432 (1955)
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CARD 2/2

PG - 546/547

On this basis then a strong formulation of the treatment of divergent
integrals in the theory of perturbation is given, Renormalizations are
considered too.- In the second paper & general form for the result of the
first paper is given. The establisghed equations are proved by induction

from n to n+1.

INSTITUTION;

Acad, of Sgs, of the USSR, and The V. 4, Sfeklov Mathem tical

Institute, Acad, of Scs, of the UkrSSR, Institute of Mathematics,
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BOGOLYUBOV,H.N., akademik; SHIRKOV,D.V.
- Application of renormalized groups to the improvement of the per-
turbation theory. Dokl. AN SSSR 103 no.3:391-394 J1'55,

(MLRA 8:11)

1. Matematicheskiy institut imeni V.A.Steklova Akademil nauk SSSR
(Perturbation) (Quantum theory)
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BOGQLIUBOY,-H_.FT. akademik; SHIRKOV, D.V.

aqurrayis TV ;

A Lee-type model in quantum electrodynamics. Dokl. AN SSSR 105
no.4:685-688 D 's5, (MIRA 9:3)
1. Matematicheskiy institut imeni V.A. Steklova Akademii nauk

. (Quantum theory)
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BOGOLYUBOV, N. N., and TYABLIKOV, S. V. (Moscow)

"Approximative secondary quentization methods in the quantum theory of
magnetizm,” a paper submitted at the International Conference on Physics of
Magnetic Phenomena, Sverdlovsk, 23-31 May 56.
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feacLyupov, N

TAVXHRLIDZR, A,N,; BOGOLYUBOV, N.N., akademik, nauchnyy rukovoditel!,
e ]

(Field theory methods in problems with a fixed nuclson source;
abetract of a dissertation offered for the degree of candidate of
physical and mathematical sciences] Metody teorii polia v madachakh
8 fiksirovannym nuklonnym istoohnikom; avtorsferat dissertatsii,

pradstavliennol na soiskanie uchenci stepeni kandidata fiziko-
matematicheskikh nauk, Moskva, Akad.nauk SSSR, 1956, § p.
(MIRA 10:11)

(Nucleons)
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FRENKRL®, Ya.l.; SEMENOV, N.N., akadenik, redaktor; SOKOVOY, A.A,., doktor
fisiko-matematicheskikh nauk, redaktor; BQGOLIUBOY,H‘K‘. akadenik,
redaktor; TAMM, I.Ys,, akadenmilk, ofvetstvennyy redaktor; AFSBL'N,
k.I., doktor fisiko-matematicheskikh nauk, redaktor; BLOXHINTSEV,
D.I., doktor fisiko-zatematichsskikh nauk, redaktor; XONTOROVA, 7.4.,
kandidat fiziko-matematichankikh nauk, redaktor; GOLANT, V.Yse.,
redalctor izdateltstva; SHIRKOVA, A.V., tekhnicheskiy redaktor

[Selected works] Sobranie isbrannykh trudov. Moskva, Izdevo Akadenii
nauk SSS5R. Vol.l. [lloctrodynn;lcu; general theory of electricity]
Blectrodinamika; obshchaia teorila slektrichestva, 1956, 370 p,

(MIRA 9:11)
1. Chlen korrespondent AN SSSR (for Prenkslt)
(Blectrodynamics) !
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BOGOLYUBOV, N.N.; PARASYUK, 0.5.

o

~"‘»‘LS‘uIV:-trzau:t;icon formalism associated with the multiplication of causality

. 5-0 '56.
functions, Izv. AN SSSR, Ser. mabe 20 n0.5:585-610 5 (MIRA 11:6)

(Quantun theory) (Functions)
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Russian. : ) = .
Lie differential equations for the multiplleative renarmal- AN

tzatien grovg of quantum field thaory nra presented, Ag an

lustration of apstication of the equations spinor elegtry-

dynamics Green's functions have been determined In the ultra-

violel and infrared cutagtropho reglony A
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SUBJECT USSR/HATHEMATICS/Theory of functions CARD 1/2 PG - 678
AUTHOR BOGOLJUBOY N.N., PARASJUK 0.S.

TITLE On the analytic continuation of generalized functions,

FERIODICAL Doklady Akad.Nauk 109, 717-719 (1956)
reviewed 4/1957

Fo‘r complex-valued functions @(E) of a real argument E, -00 <E <o of

ﬁz(-m s+00) there holds the theorem that these functions are continuadle
into the upper halfplane if and only if their Fourier transform (P(t) vanishes
for t< 0. The development of the modern quantum theory, its spacius connection
with the analytio continuation induce the authors to transfer the above
Dentioned theorem to generalized functions. Generalized functions £(B) are
linear functionals on the spaces C(q,r,1) of the function Y(E) which have

N 4
Q-derivatives, where all products E° i—%ﬁﬂ (5-0,1,...1'; p=0,1,...q) are
a8

bounded (compare Bogoljubov and §irokov, Uspechi fiz, Nauk 3y No.2, 141 (1955):’:
and Parasjuk, Doklady Akad.Nauk 100, No.4, (1955)). 1f £(E) is a functional

on C{q,r,1), then f(E) is called integrable on C(q,r,1). In R the generalized
Tunction f£(t) equals zero if the functional determined by it equals zero on
those functions which annihilate themselves outsige of R.

Definition: a generalizegd complex-valued function 'f'(E) i3 called analytically

7_6"
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Doklady Akad.Nauk 109, 717-719 (1956) CARD 2/2 PG - 678

continuadble into the gpove halfplane of the s}ane 2z = E+i" if there exi’gts
an analytic funotion T(E+iF) such that 1 (E+iT") for M—»0 tends %o t(8)
in the sense of the weak convergence and 2) there holds the estimation

{F(Eet ) 24, (8)]BI7 + A1(6)|E\m-1 b e + 2 (8),

where m is a positive integer and the Ai are real constants depending oné
only.

Theorems In order that the generalized complex-valued function ?(E) is
analytically continuable into the upper halfplane it is necessary and
sufficient that the Fourier transform £(t) of T(E) vanishes for t<0.

INSTITUTION: Math.Inst.Acad. Sci. USSR.
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call Nr: QC 174.5.B6
Introduction to the Theory of Quantum Fields (Cont.)

COVERAGE: The authors have attempted to give a systematic

- presentation of the development of the theory of
quantum fields, from its basic principles to its

- latest achievements, with emphasis on mathematical

accuracy and on reporting the latest, most promising
trends. The authors express their appreclation to the
staffs of the Department of Theoretical Physics, .
Institute of Mathematics im, V. A. Steklov, USSR Academy
of Sciences, and of the Department of Statistical
Physics and Mechanics, Moscow State University im.
M., V. Lomonosovy in particular to B, V. Medvedev,
for help in writing the book. There are 107 references;
37 of which are Russian, 1 Polish, 3 French, 1 German,
4§ American, 17 Italian, Swiss, Dutch.

Card 2/34
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Card 1/3
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A
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USSR/Physics of Magnetic Phenomena 48-6-13/23

Bogolyubov, N.N. and Tyablikov, S.V.

Approximate Methods of Secondary Quantization in the Quantum
Theory of Magnetism (Priblizhennyye metody vtorichnogo kvanto-
vaniya v kvantovoy teorii magnetizama)

Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, Vol 21,
46, pp 849-853 (USSR)

The problem of a rigorous calculation of the energetic spectrum
for ferromagnetic materiale is extremely difficult, and there-
fore, approximate methods were devieed for its treatment.

These methods enter into two stages of oalculations:

1. The constructing of a simplified "model" Hamiltonian whickh
conveys characteristic peculiarities of a studied dynamic system;
2, The formulation of an approximate method for such a simpli-
fied Hasiltonian.

The starting point in constructing the simplified Hamiltonian
is a rigorous Hamiltonian of the system in secondary quantiza-

tion presentation, However, only a gart of the atomic wave func-
tions is accounted in actual calculations, following the ideas

APPROVED FOR RELEASE: 06/09/2000
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1418-6-13/23

TITLE: Approximate Methods of Secondary Quantization in the Suantum
Theory of Magnetism (Priblizhennyye metody vtorichnogo kvanto-
vaniya v kvantovoy teorii magnetizma)

of Ritsz.

Then an approximate method is applied to this simplified Hamil-
tonian. The resulting form coinoides with the form of the
second variation in the quasi-olassical treatment.

Since in this approximation the Hamiltonian is a quadratic form
of Bose-operators, its diagonalization does not present any
difficulties.

This method of oaloulating the energetic spectrum of weakly-
exoited states was applied by the authors to the theory of fer-
romagnetio materials and jed to the known results in the Bloch
theory of spin waves. When spin-spin and spin-orbital interac-
tion terms are included into the Hamiltonian, it is possible

to calculate the temperature- and field intensity-dependence

of the magnetic anisotropy (4, 5) and the pagnetostriction (6).
The methods developed were also applied to the theory of anti-
ferromagnetism (2).

Card 2/3 There are 11 references, 10 of which are Russian,
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48-6<13/83
TITLE: Approximate Methods of Secondary Quantization in the Quantum
Theory of Magnetism (Priblinhnnmo metody vtorichnogo kvanto-
vaniya v kvantovoy teorii magnetisma)

ASSOCIATION: Physiocal Department of the Moskva State Univeraity imeni
Lomonosov,

PRESENTED BY:
SUBMITTED: No date indicated.
AVAILABLE: At the Library of Congress,
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BOGOLYUBOV, H.N.; SANOCHKIN, Yu.B,
ludvig Boltsmann. Usp.fis.nauk 61 no.1:7-15 Ja '57. (MKLEL 10:2)
(Boltsmann, Indwig, 1844-1906) -
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AUTHOR BOGOLYUBQY N,N. Member of the Acadeny, SHIRKOV L.V, PA - 313L
TITLE . Dispersion Relations For the COWPTON geatie~ing On Nucleons
- (Dispersionnyye sootnosheniya dlya komptoncvskogo rasseyaniya na nukle-
nakhk -Russian) ‘
PERIODICAL Doklady Akademii Nauk 3S5R, 1957,Vol 113, Nr 3, pp 529-532 (U.3.5.R.)
Received 6/1957 Reviewed 7/1957
ABSTRACT For the analysis of the amplitude f of COMPTON scattering the authors con-

fine themselves to the examination of the main term proportional t e¥.
They therefore put e = 0 in the expressions for the corresponding vari-
ation derivations, on walch occasien only strong interactions are taken in-
to account. The dispersion relations for the scattering of photons by nuc-
leons can be determined by the same method by whickh N.N,.BOGOLYUBQV deter..
mined the dispersion relations for the scattering of pions by nucleons.
At first an ansatz for tke amplitude of COMPTON scattering is written down.
A function occurring in this ansatz is the impulse image of the "causal®
matrix element, Besides, 'retarded" and "adg%nced" matrix elements are 1o
t{roduced, For the imaglnary case)k? =18 . p -'T,T<_43‘, functions 8 + f
oan be defined which are analytical (with the exception.of intersecticn
lines and poles on the real axis) within the entire plane of the complex
variables k. The intersection lines and poles are determined according to
a complete function system by development of the HAMTLTONIAN of the meson..
and the nucleon field. The emplitude of COMPTON scattering in infinity is
Card 1/2 assumed to have a pole of, at the most, first order.

N
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Dispersion Relations For the CONFTON scattering On Nucleons. PA - 313hL

- Also the exclusion of "the unobservable domain of the negative energies is

. disecussed in dort. The dispersion relations obtairned hershave the follo-
. wing important properties: Not only on the occcasion of scat-iring in a

forward direction, but also for a finite interval of recoil impulse these

disperaion relaticns contain no unobservable demain of energy.
(1 1llustration) '

ASSOCIATION  United Institute for MNuclear Research
PReSEMIND BY

SUBKITTED 29.3,1956

AVAILABLy Library of Congress

Card 2/2
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. AUTHORS: golyubov, N. fi., Accdemician 20-5-11/54
- Bilen'kiy, 5. M., Logunov, A. A.
TITLE: Dispersion Relations in Cases of Weak Interaction
(pispersionnyye sootnosheniya v sluchayakh slabogo
vzaimodeystviya).

PERIODICAL: Doklady Akademii Nauk SSSR, 1957, Vol. 115, Br 5,
op. 891-893 (USSR)

ABSTRACT: At present dispersion relations meet with considerable
interest because in this way the fact of the existence
of an elementary length can be determined experimentally.
It is of interest to analyze what these relations tell
us in the case of a weak interaction. As an example the
authors investigate the reaction

M+t DD n+vy

in which, besides a weak interaction, there exists a
strong interaction between nucleon and the meson field.
In the theory of the dispersion relations the amplitude of
the process is split up into a hermitean and an antihermitean
CARD 1/3 part. In those systems of coordination in which the sum
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Dispersion Relations jn Cases of Weak Interaction 20-5-11/54

of the momenta of the nucleon before and after the
regotion is equal to zero, the hermitean part D is equal
to a certain integral of the antihermitean part A plus
any polynomial Pn(E) above the energy B of the impinging

particle. The antihermitean part of the amplitude is ex-
pressed by the product of the meson current and the
neutrino current. Because of the smallness of the constant
of the weak interaction only those terms must be taken
into account which contain the coupling constant in first
approximation. This product is here at least small of
gecond order and therefore the antihermitic part in the
approximation investigated here is equal to zero.
Acoordingly, the dispersion relation takes on an egpecially
simple form: D(E) = Pn(E)' Next, the matrix element of

the process M-+ p -> 1 +V is written down and trans-
formed. The unknown funotions of the amplitude of the
process determined by strong interaction depend only upon
the transmission of the momentum to the nucleons. By
CARD 2/3
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Dispersion Relations in Cases of Weak Interaction 20~5+11/ 54

- studying the dependence of these funotions of the trans-
mission of the momentum to the nucleon, the "meson=
neutrino structure" of the nucleon can be determined. The
effective measurements of the "meson-neutrino structure”
are apparently the same as the "meson structure". The
results obtained here are well suited for the f-decay
and for those processes of decay of hyperons and K-mesons,
in which, together with particles which are in strong
interaction, also M, e- and Vv - particles participate.
From the point of view of the verification of the causation
principle the study of angular- and energy distribution
of the electrons and myons in the processes of decay of
the hyperons and K-mesons is of special interest. There
are 1 figure, and 2 Slavic refarences.

ASSOCIATION: United Institute for Nuclear Research (ovfyedinennyy
institut yadernykh issledovaniy).

SUBMITTED: May 22, 1957
AVAILABLE: Library of Congress
CARD 3/3
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ATHORS:

-

TITLE:
PERIODICALj
ABSTRACT:

ETL S

Card 1/2

Bogolyubov, N.N., Academician, Zubarev, D.N., 20—]3.7-5&6/'5.4

Tserkovnikov, fu. A.

on the Theory of Phase Transition (K teorii fazovogo, perekhoda).
Doklady AW USSR, 1957, Vol. 117, Nr 5, pp. 788-791 (USSR)

The theory of supraconductivity may be conveniently developed by
starting froupgmodel -Hamiltonian fungtion (gamil'tonian) of the\
form H = H  + H, 4y H 'kZ:a(L(k)'Nak,sak,a’ '

- - + N ‘
Hint (J/szk,)a-k.A/aakn/z Bk, 1/2%k,-1/2° The sumaing

up process in Hing is extended only to the momenta, k,k', belong-
ing to the energy level Ep -3¢ B(k)<Ep +@. The author show,
that in the case of this Eamiltonian it is possible to consiruct
the thermodynamio potential ¥ = F -MN = -8ln Sp e~ 0 at V5
in an asymptotically exact manner. loreover, a computation of this
kind is also possible for the more general expression H = P .
k,s

; + 1 + ’
(B(x)-M\ )ak.s";(){c:"k,)'l(k’k')a-k,1/28k,1/2&-k:-1/2‘ Because of the
circumstance, that the theory of phase transition furnishes examp-
les which can be solved only incorrectly, the authors considered
it appromiate to develop a method for the computation of the ther-
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¢ -On thé Theory of Phase Transition. 20117-5-16/54 -

SUBMITTED:

Card 2/2

modynamical functions of the Hamiltonian given just above, 2ven
the more, as applications to the theory of supraconductivity may
emerge here. The authors here introduoce the canonical transforma-
tion + +
“%,1/2 * “k“k,0 * Yk%,1* %ok,-1/2 " e, 1~ V&%, 0, uy,

vE denoting real functions, which are connected by the relation
uk’ + vi « 1. The Hamiltonian thus transformed is given explicit-

ly. Into the same shape is then transformed the statistical form
of perturbation theory. The process of computation is followed
step by step. The phase transition takes place at that tempera-
ture, at which one of the equation given here posesses a non-
trivial solution. There are 3 references, 2 of which are Slavic.

November 13, 1957
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Name H
Title 1

Remarks:

Source

BOGOLYUBOV, N. N,
Academician

In an article entitled "The Theory of Superconductivity",
N. N. Bogolyubov gives a brief synopsis of his work in
evolving this theory. Por this work N. N. Bogolyubov
was awarded the Lomonosov Prize, First Class, by the
Moskva State University. N. N. Bogolyubov refers to the
following people as colleagues: D, N, Zubarev, V. V,
Tolmachev, S. V., Tyablikov, Yu. A. Tserkovnikov.

N: Pravda, No. 365, 31 December 1957, pP. 2, ¢c. 1=3
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BOGOLYUBOV, N, N,

"M:ny—Body Problem Studies and Their Application in the Theory of Nuclear
Matter.

paper to be presented at 2nd UK Intl.' Conf. on the peaceful uses of Atomic
Energy, Geneva, 1 - 13 Sept 58.
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[Now method in the theory of superconductivity] Novyl metod v teorii
sverkhprovadimosti. Moskva, Izd-vo Akad.nauk SSSR, 1958. 127 p.
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16424(5) PHASE I BOOK EXPLOITATION _sov/1217

Bogolyubov kolay Nikolayevich; Medvedev, Boris valentinovich;
and Pollvanov, Mikhall Konstantinovich

Voprosy teorii dispersionn kh sootnosheniy (Problems of the Theory
of Dispersion Relations) Moscow, Flzmatgiz, 1958. 202 p.
(Series: Sovremennyye problemy matematiki) 6,500 coples printed.

Ed.: Shirkov, D.V.; Tech. Ed.: Tumarklna, N.A.

PURPOSE: This book is intended for persons working in the quantum
field theory who are interested in the method of dispersion re-
lations and its mathematical structure.

COVERAGE: The book contains & detailed presentation of the mathe-
matical structure of the method of dispersion relations. The
main problems studied are the method of determining dispersion
relations with the exactness needed in ordinary physics work,
physical assumptions necessary for obtaining the dispersion re-
lations, and to what degree disperslon relations are con-
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Problems of the Theory (cont.) ' Sov/1217

nected with recent quantum field theory. The book 1s dedicated
to Vladimir Zalmapovich Blank (deceased). The authors thank
the staff members of the Department of Theoretical Physics of
the Matematicheskly institut imeni V.A. Steklova (Mathematics
Institute imeni V.A. Steklov) of the Academy of Sclences, USSR,
and those of the Laboratory of Theoretical Physics of the
Ob"yedinennyy institut yadernykh igsledovaniy (United Institute
for Nuclear Research), for their remarks and suggestions. Special
gratitude is expressed to the Editor of the book, D.V. Shirkov,
and to V.S8. Vladimirov, for their cooperation in discussing the
mathematical problems presented., There are 35 references, of
‘which 12 are Soviet, 20 English, and 3 German.

TABLE OF CONTENTS:

1. Introduction ‘ 7
2., Baslc Physical Assumptions 19
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Problems of the Theory (Cont.) S0V/1217

' 3. Relatlonship Between Radiation Operators 33

4, Vacuum Means of Base Radiation Opkrators of the Second Order &4l

5. Vacuum Means of Fermi Radiation Operators of the Second

Order 61
6. Construction of Dispersion Relations !
T+ S8tudy of Analytic Properties of the ST Function 100

8. Physical Dispersion Relations

Appendix A. Analyticity Theorems 132
Appendix B. Calculation of the Single Nucleon Construction 191
References ' 201
AVAILABLE: Library of Congress LK/1sb

3-24.59
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Bogolyubov Nikolay Nikola evich and Mitropol'skiy, Yurly
- KTekseyevich -

Asimptotichesklye metody v teoril nelineynikh kolebanly (Asymptotic
Methods in Nonlinear Oscillation Theory) 2d., Tev. and enl.
Moscow, Fizmatglz, 1958, 408 p. 7,000 coples printed.

Ed.: Zhabotinskiy, Ye. Ye.; Tech. Ed.: Kolesnikova, A.P.

PURPOSE: This book deals with the solution of problems of the theoxy
of nonlinear oscillations by approximate asymptotlc methods, and
ijg intended for engineers and scilentifle workers.

COVERAGE: The book conaists of an sntroduction and six chapters.

Chapter I deals with the natural oscillations in gystems close

to linear with one degree of freedom. In Chapter II the basic
concepts of the phase plane and of free osclllations in systems

card 1/7
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Asymptotic Methods in Nonlinear Oscillation Theory 957

of relaxation type-are studied and the large parameter method of
A.A. Dorodnitsyn is presented. .In Chapter. III the authors
investigate the effect of external periodic forces on oscillation
systems. In Chapter IV single~frequency oscillations in systems
with many degrees of freedom are analyzed and the method of
slowly changing parameters, which now is extensively used in
practice, 18 presented. In Chapter 5 the methods of averaging
and their application to systems with many degrees of freedom

are studied. Chapter 6 1s intended for mathematiclans interested
in the theory of differential equations with small parameters.
The foundations of asymptotic methods are considered and serles of
theorems on the existence and stability of perilodic and almost-
periodic solutions are established. In the 1ntroduction,Sov1et
personallities mentioned include A.M. Efros, A.M. Danilevskly,
N.M. Krylov, N.N. Bogolyubov and A.I. Lur'ye in connectlon with
the development of symbolic methods of solution of differential
equations. L.ZI. Mandel'shtam, N.D. Papaleksi, A.A. Andronov and
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Asymptotic Methods in Nonlinear Oscillation Theory 957

A.A, Vitt are mentiloned in connection with the application cof
Lyapunov-Poincaré ‘.iethods to systematic analysis of nonlinear
oscillations, and N.N. Krylcv, N.N.Bogolyubov and Yu. A.
Mitripol'skiy in connection with the asymptotic methods presented
in this book. In the preface to the second edition the authors
thank graduate student 0.B. Lykov for hils help in preparing the
manuscript. There are 49 references, of which 49 are Soviet

‘" (including 5 translations), 3 English, 3 French, 1 German and
1 Italian. '

TABLE OF CONTENTS:

Preface to Second Edition 5
Preface to First Edition

Introduction 7
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Ch. I. Natural Oscillations in Systems Close to Llnear 36
1.. Construction of asymptotic solutions 36
o2, Conservative systems close to linear 49
3. The case of nonlinear frictlon 60
4, ‘S#IT-oscillating systems 68
5. Stationary amplitudes and their stabllity 76
6. Construction of stationary solutions 86
T. Equivalent iinearization of nonlinear oscillation
gystems 93
8. Nonlinear oscillation systems with slowly changing
parameters 107
Ch. II. The Phase-plane Method 116
9. Trajectories in the phase plane. Singular points
[singularities] 116
10. Liénard method 133
11. Relaxational oscillatilon systems 144
12. The method of A.A. Dorodnitsyn for the Van der Pol
equation 148
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Asymptotic Méthods 'in Nonlinear Oscillation Theory 957

Ch. III. The Effect of External Periodlc Forces 155
13, Asymptotic expansions in the "nonresonance" case 155
14. "Resonance" cases : 170
15. Effect of a sinusoidal [harmonic] force on & nonlinear

vibrator 185
16. Effect of a sinusoldal [harmonic] force on a nonlinear
gystem with a characteristic composed of straight-line
segments [broken line characteristics] 198
———.17. Parametrical resonance 209
18. Effect of periodlc forces on a relaxational system 221
19. Effect of nonperiodic forces on nonlinear systems
with slowly changing parameters 232

Ch. IV. Single-frequency Oscillations in Nonlinear Systems
With Many Degrees of Freedom 247
20, Natural single-frequency oscillations in systems with

many degrees of freedom 247
51, Natural single-frequency oscillations in systems with

many degrees of freedom given by a system of second-

order differential equations 259
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Asymptotic Methods in Nonlinear Oscillation Theory 957

22, Effect of external periodic forces on single-frequency
oscillations in systems with many degrees of freedom 2790

23. The study of single-frequency oscillations in nonlinear
systems with many degrees of freedom in the presence of

slowly changing parameters 281

Ch. V. Method of Averaging 297
24, Equations of the first and higher approximations in the

method of averaging 297

25. The case of a fast-rotating phase ' 3.5

Ch. VI. Foundations of Asymptotic Methods 327

26. Substantiation of the method of averaging 327

27. Transformation of the fundamental system of equations 332
28. Certain properties of solutions of transformed equations
in the neighborhood of equilibrium points .and closed -

orbits [regions 355
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29. Correspondence between exact and approximate solutions

of the fundamental gquation.inthe infinite interval
30. Periodic and almost periodic solutions ggg
References 4ot

AVAILABLE: Library of Congress

IK/ksv
12-19-58
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D.I.,doktor fiz.-mat, nauk,red.; KORTOROVA, T.A., kand, fiz.-mat,

| nauk, red, izd-va,; SMIRNOVA, AYV., tekhn. ted,

[selected works] Sobranie 1sbrannykh trudey. Moskva, Izd-vo

Akad. nmavk SSSR. Vol. 2. [chlentific articles] Hauchnye stat!'i. 1958,
690 p. (MIRA 11:11)

1. Chlen-korrespondeut AN SSSR (for Prenkel').
(Physics)
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BOGOLYUBOV, R.N.

—

fheory of the superconducting state. Namch. dokl. vys. skoly:
fiz.-mat, nauki no,1:23-11 !s58, (MIRA 12:3)

1l.Matematicheskiy institut im. V.A. Steklova AN SSSR,
(Superconductivity)
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15(1). 24(5)

. AUTHORS!: Bogislyubov,N.N., Medvedev,B.V., and 50V/155-58-2-31/47
- Polivanov M.XK.
TITLE: On the Question on the Indefinite Metric in the Quantum Field
Theory (K voprosu ob indefinitivnoy metrike v kvantovoy teorii
polya)

PERIODICAL: Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye nauki,
1958, Nr 2, pp 137-142 (USSR)

ABSTRACT: The authors join the well-known publication of Heisenberg [Ref 2]
in which the "physical® states with a positive norm are completed
by "unphysical" states with a negative norm; in the Hilbert space
of the atate amplitudes this can be reached by the introduction
of an indefinite metric. The authors investigate the possibilities
resulting in the theory by the introduction of an indefinite metric.
According to Heisenberg, the field is represented as a sum of a
physical field W(x) and a number of fictive fields 'q,n(x). The

corresponding state space H then is divided into a subspace 31

containing only the physical particles of the type WP, and into
its orthogonal complement Bzx Ha H1+Hz. The arising specific

difficulty (appearance of "unphysical®" states in the asymptotic
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[

On the Question on the Indefinite Metric in the Quantun SOV/155-58-2-51/47
- Fiela Theory

expressions of observed magnitudes) demands certain restrictions.
Proposals referring to this have already been given by Gupta

and Heisenberg. The authors investigate a third poasibility:

They assume that every amplitude consists of a physical and a
non-physical part, where the non~physical rart F is determined
upiquely by the physigg} part ¢ . A physiocal dispersion matrix

S 1o defined by f; = S‘P—u)' where\P+ is the state of Y for

t = + 0, and it is shown that under certain additional
postulates 5 is unitary and the states of H1 form a complete

system for it so that no transitions from 31 into 32 are caused

by it. Particularly simple states result in the case of the
matrix K of Wigner. The proposed method is discussed by an
example of the classical mechanics.

There are 4 references, 1 of which is Soviet, and 3 American.

ASSOCIATION:Matematicheskiy institut imeni V.A.Steklova (mathematical Institute
imeni V.A.Steklov)
SUBMITTED: March 5, 1958
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16(1)
. < AUTHORS: . Bogolyubov,N.N., and Vladimirov,V.S. SOV/155—58—3—6/57
TITLE: A Theoremrof:the Analytic Continuation of Generalized Functions
. (0dna teorema ob analiticheskom prodolzhenii obobshchennykh
funktsiy)

PERIODICAL: Nauchayye doklady vysshey shkoly. Fiziko-matematicheskiye nauki,
1958, Nr 3, pp 26-35 (USSR)

ABSTRACT: Let x,§,p... be the points (xo,x1,...xn), (27'0,;1,...“%), while

¥ = (xi""’xn)’ g0 that x = (xo,-;).... . Let x';= xo‘l;o —?g,

x2 = xo2_.¥2 atc. Let S be a sp'&ice of functions differentiable

at infinity which together with their derivatives vanish in

. ~-N
infinity quicker than (xoz-'zz) , N>0. A linear continuous
functional over § is understood as a generalized function.
Theorem: Let the generalized function Fr(x), Fa(x) vanish for
x0<0 and x2<0 respectively or for x0>0 and 1240 respectively.

Let their Fourier t{ransforms
Card 1/3
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A -Theorer of the Analytic Continuaticn SOV/‘.55-58-5-6/37

of Generalized Functions

card 2/3

APPROVED FOR RELEASE: 06/09/2000

ipx oy
?‘a(p) = JFj(x)e Pix, dx = dx dx v..dx , § = 1,8
be identical in

2
1 < M.
rg’hlnpthere exists an integral N>0 so that in {1) it holds:

T - T = 20 ),

where Pk(p) are polynomials and the functions q')k(g) can bte

continued analytically in the whole complex w-plane with the
exception of the cut

2) Imw= O, Re wnm. ‘
Ilgegides the (ﬁk(w) in all points w being distant more than 80
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A Theorem oF- the Analytic Continuation SOV/155-58-5-6/37
of Generalized Functions

from the cut (2) are bounded by a polynomial the degree of
which does not depend on 4. :

The author mentions S.L.Sobolev, and K.I.Babenko.

There are 11 references, 4 of which are Soviet, 2 French,
1 Italian, 2 Ameriecan, and 2 Swedish.

ASSOCIATION:Matematicheskiy institut imeni V.A,.Steklova AN SSSR (Mathematinsal
Institute iemni V.A.SteklovyAS USSR)

SUBMITTED: April 16, 1958
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s
AUTHOR: _ Bogolyubov, W, Ji.. Acedemicitn 30-58-4-3/44

TITLE: Problems of the Superfluidity of Bose-and Fermi-Systems (Vo-
prosy teorii sverkhtekuohesti Boze- i Ferni-sistem).

PERIODICAL: %estn%k Akademii Nauk SSSR, 1958, Nr 4, pp. 25 - 29
USSR
ABSTRACT: These problems require the use of methods which have been

worked out for the solution of the multiple-body-problem.
Though the superfluidity of helium was discovered nuch later
than superconduotivity, the first mentioned effect could be
cleared much ealier because of works of the author. (Ref 1).1It
is commonly known that in the case of an ideal Bose-gas at
gufficiently low “temperatures a condensate falls out; at a fi-
nite relative number of particles the impulses are equal to
zero. At zero-temperature all particles are in this atate. But
such a state does not have the qualities of superfluidity. If
there is a repelling reciprocal effect, though weak, the con-
densate forms a combined collective. In the case of its movements
as & whole the slowing down of single particles end their ore-
cipitation from the condensate is, with regard to energy, un-
profitable if only the velocity of motion is satisfactory low.
Card 1/3 This way the quality of the superfluidity becomes apparent.
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Problems of the D‘u.perfluidi{:y of Bosge- andﬁbrmi-Systems 30-58-4-3/44

Card 2/3

To come to this result it was necessary to investigate the
lower energetic spectral part of excitation. In doing this the
author ceme upon a difficulty, namely, that the commonly used
perturbation-theory cannot be applied here, even if the reci-
procal effect between the particles is very low. The author
proves this mathematically in using a special method of the
cannonical conversions. He succeeded in generalizing this neth-
od and making it apt for the research of the superfluidity of
Fermi-systems, besides all for composing the superconductivity-
-theory. (Ref 2). If one leaves the macroscopic effects out of
account, which are caBed by the existence of the magnetic-field,
the quality of the superconductivity nay be regarded as the qua-
lity of superfluidity of the electron gystem in metals. In
connection with this a very systematic investigation of the
Frelich-model was made. The author emphasizes that the inve-
stigations prove the correctness of the formulaze of I. Bardeen,
L. N. Cooper and I.R. Schrieffer (Ref 3). There was also inve-
stigated the common scheme of the non-ideal Fermi~gas with weal
reciprocal effect. It showed that in case that the atiraction
dominates the quality of superfluidity developes. In the result
of investigations which the author nade to a large extent to-
gether with D. N. Zubarev, V. V. Tolmachev, S. V. Tyablikov,
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"Probleus of the Superfluidity of Bose- and Ferni-Systems 30-58-4-3/44

D. V. Shirkov andffu. A, Tserkovnikov he arrives at the con-
clusion that here we have an anology to Bose-systems, a con-
clusion whigh largely corresponds to the workg by M. R. Schaf-
roth, S. T. Butler and I, M, Blatt (Ref 4). Finally the author
mertions that at Present many reasons lead to the assumption that
the structure of the ®ssential material is in Some way or other
sinilar to the structure of superconductive metals, an opinion
which is also expressed by A, Bohr, Motel'son ang Payng in
their works, In the same way the experiments of D. I. Blokhin-
tsev, as well as the works of A. I, Kvasnikov ang V, V. Tol-
machev,supply arguments for this opinion.

There are Sreferences, 3 of which are Soviet,

1. Pbysics--'l‘heory o
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BOGOLYUBOV, N, N., BELEN'KIY, S. M. and LOGUNOV, A. A,

"Dispersion Relations for Weak Interactions," luclear Physics, 5, 1958, Ho, 2,
Januery 1958. (North Holland Publ. Co., Amsterdam.

Abstract: Dispersion relations for weak interaction processes are obtained in the present
paper.

It is shown that In processes which invdlve not onll weakly interacting but strongly
interacting particles as well, the dispersion relations are equivelent to the statement
that the unknown amplitude functions, which are determined by strong interactions,
depend only on momentum transfer between strongly interacting particles.

Joint Inst. of Nuclear Research, Laboratory of Theoretical Physics, Dubna, USSR
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. - 50V-25-56-8-9/61
" AUTHOR: \Bogvo_lyu_bo_g_ku., Academician, Lenin Prize Laureate
T —
TITLE: The Theory of Superconductivity (Teoriya sverkhprovodimosti)

PERIODICAL:  Nauka i zhizn', 1958, Nr R, pp 17-20 (USSR)

ABSTRACT: The author gives a historical review on the discovery of both
superconductivity and superfluidity, and explains these phe-
nomena. The latter, he states, was discovered by Academician
P.L. Kapitsa in 1938. It has been proved, that the physical
nature of superfluidity and superconductivity is almost one
and the same. There is a profound physical and mathematical
analogy between these phenomena, To characterize it shortly -
superconductivity is the superfluidity of electrons in metal,
The theory of Academician L.D. Landau played an important
role in explaining superfluidity. 1In 1¢47, the author succeed-
ed in developing a successive microscopical theory of super-
fluidity and a special mathematicsal procedure which has been
taken as a principle for solving completely the question of
superconductivity, He was assisted in his works by D.XN.
Zubarev, V,V, Tolmachev, S,V, Tyablikov, Yu.A. Tserkovnikov
and D,V, Shirkov. He explains the changes brought about by

Card 1/2 modern quantum physics in the conception of the conductivity
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-~ The Theory of Superconductivity 50V-25-58-8-9/61

of metals and refers to the works of the American scientists
J. Bardin, L.N. Cooper and J.R, Shriffer as an important
contribution to the problem of superconductivity., 1In con-
clusion, the author points out that the theory of supercon-
ductivity opens wide prospects for solving many important
problems connected with the use of superconductors in modern
engineering, There is 1 graph and 4 drawings,

1. Superconductivity--Theory

Card 2/2
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SOV/30-58-8-7/43
Bogolyubov, N. N.,, Member, Academy of Sciences, USSR.
e —————
The Main Principles of the Theory of Superfluidity and
Superconductivity (Osnovnyye printsipy teorii sverkhtekuchesti
i sverkhprovodimosti)

Vestnik Akademii nauk SSSR, 1958, Nr 8, ppe 36=46 (USSR)

Some metals loose their resistance entirely against electric
current, if they are cooled to sufficiently low temperatures.
This transition is charaoterized by a change of the electron
structure in the metal. The temperatures of the phase tran-
gsitions are very low. For pure metals they vary for example
from 0,359k for hafnium to 89K for nipbium. The phenomena of
superfluidity were discovered by P. Is Kapitsa in 1938 with
liquid helium which undergoes a phase transition at an absolute
temperature of 2,190 and becomes supérfluid. In this case the
liquid helium consists of two componenis: one superfluid,
without any viscosity, and a normal one. Research was con-
ducted along two lines: the establishing of a phenomenological,
i.e., macroscopic, and of a microscopic theory. The macroscopic
theory of superfluidity was set up by F. and G. London in
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. SOV/30-58~8-7/43
~The Main Principles of the Theory of Superfluidity and Superconductivity

1935 and was improved by Pippard in 1953. The maocroscopic
theory of superfluidity was elaborated by Tiesa in 1938 and
was greatly improved by L. D. Landau in 1941. By his in-
vestigations V. P. Peshkov confirmed the accuracy of Landau's
equations., The author tried to explain these phenomena by the
theory of the ideal Bose-Einstein-(Boze-Eynshteyn)-gas, but
comes to the conclusion, that this ideal gas does not exhibit
the property of the superfluidity. In order to explain the
phenomenon of superfluidity non-ideal Bose-Systems need be
examined. On this basis the author elaborated a microscopic
theory of superfluidity and published it more than 10 years
ago. He gives a full description of his method by means of
equations. Mathematically, he says, the property of super-
fluidity can be illustrated by the curve shown in figure 1.

\ He observes that the phenomenon of the superconductivity ocan
be interpreted as the phenomenon of the superfluidity of the
system of free electrons in the metal. Attention is also pail
to the condeption of Frelikh, first mentioned by him in 1950,
which he illuatrated in form of a mathematical formula. In
Card 2/4 the Frelikh-Model the Hamiltonian (gamil'tonian} of the
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examined dynamic system consists of the sum of the effective
electron~ and phonon energies as well as of the Hamiltonian

of the reciprocal effect which corresponds to the emiasion
and absorption of phonons (Fig 2). New ideas came alsoc freom
Shafrot; Batler and Blatt, Beginning in 1954 they developed
the hypothesis of peculiar quasimolecules, which consist of

2 electrons and which obey to Bose~Statistics. The work of
Kuper and Bardin and those of Shriffer in 1956 and 1957
represent a further advance in the theory of superconductivity.
Still before the publication of these works in Moscow at the
end of September last year the author succeeded to prove that
the method of the develorment of the microscopic theoxy of
superfluidity of Bose-Systems, based Sn the original Frelikh-
Model , ‘can be generalized for the dfﬁelopment of the theoxy
of superconductivity. He describes-his method by means of
formulae. V. V. Tolmachev, D. V. Shirkov improved the Frelikh-
Model . The work by V. V. Tolmachev, S. V. Tyablikov ‘confirm
the correctness of the author's method,

There are 2 figures,
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None Given . 50V-26-58-8-31/51

A General Meeting of the Academy of Scicnces of ths USSR
(Obshcheye scbraniye Akademii nauk SSSR)

Priroda, 1958, Nr 8, pp 112-113 (USSR)

The June 1958 meeting of the AS USSR was concerncd with im-
portant actual problems. The ohief paper wae delivered by
the Academy's president, Academician A.N. Nesmeyanov. It

dealt with the forthcoming necessary faster development of

"the Soviet chemical industry, especially the branch of the

production of synthetic materials and their derivatives. It
is intended to equal the USA‘s present output of thuse ma-
terials by 1965. This calls for the establishment of new in-
stitutes and an expansion of the research bases of the afore-
mentioned and other sciences. The meeting was listened to

by Academicians N.N. Semsnov, A.%. Arbuzov, V.A. Kargin, the
President AS Azerbaydzhan SSR, Yu:.G. Mamdaliyev; the cor-
responding members of the AS U3SR A.A. Imchenetskiy, and

N.M. Sisakyan, and the Doctors of Chemical Sciences N.G.
Titov, and R.D. Cbolentsev. Tha attendants in the meeting
also listened tc the paper of Academician X.N. Bogolyubov,

on the "Basic Principles of the Theory of SuperfIuidity and

S
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Supsrconductivity" and of Academician D.I. Shcherbakev, on
"Some Resulis of the Works of the Soviet Complax Antarctic
Bxpediticn™. Begolyubev explained the history cof the theory
and mentionad the relsvant merits of the Dutchman Kammerling-
Onnes. the Soviel physicist P.l. Kapitsa and the Ttalo-
American PFerzmi. J3hcherbakov mentiored that the Soviet Ant-
arctic expedition zarries out reguler scientific observa-
tions on € cut of 24 stations established on the Antarctic
continent. Intzresting data on the temperature and its changes
wvas given together with obaervation results of the fauna of
the Antarctic coast and the distributicn regularities of birds
and aninels. Complax oceancgraphic research permitted the
naking of a Zirst reliable map of the coazt line of the Ant~
arctic continent wnich disprovea the former opinion on the
level or slightly wavy relief of the sea bottom there. At
this general meeting the body of the Academy was supplemented
by the designaticn of 26 academicians and 55 correspondent
members. How the AS USSR has 167 academicians and 361 cor-
regpondent mambérs., A total of 32 foreigr
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Sciences of the U3SR

A Ceneral NMeeting of the Academy of

scientists were elected members of the Academy.,
There are 2 Soviet references,

1. Scientific research---USSR

2. Chemical industry--USSk
3. Antarctic regions--USSR

tard 3/3
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Bogolyubov, N.N. and Vladimirov, V.S. 38-22-1-2/6

On the Analytic Continuation of Generalized Functions (ov
analiticheskom prodolzhenii obobahchennykh funktsiy)

Izvestiya Akademii Nauk SSSR, Seriys Matematicheskaya,1958, Vol 22,
Nr 1, pp 15-48 (Usdk)

For generalized functions F_(x) and Fa(x) which vanish
for x40 and x&x0 resp., and the Fourier transforms
%;(p) and %;(p) of which are equal in a certain domain G°,

the authors prove the existence of a function of the complex
variables ko,..., k which is analytic in the domain G and

is identical with 'f"r(p), }'a(p) for real p€G°. This general

continuation theorem for generalized functions of several
variables is needed in the proof of the fundamental theorem:
Let translation-invariant generalized functions of four
vectors

\d .

Fij (11,x2,13,x4) iyjsrya , V = 1,2,...,1

be given.
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Under transformations L from the full Lorentz group let these
functions transform linearly with the aid of a certain repre-
sentation A(L)

v g v!
Fij (LX1, seey Lx4) = AV,V' (L) Fij (x1,",x4)
1<v'¢1

Furthermore these functions are assumed to satisfy the follow-
ing conditions;

F:r =0 for x, ij or x, S,x4
Fz?a = 0 for x1,€13 or x, z,x4
Fa.\:’r =0 for x, g,xB or x, 5_x4
Fal =0 for Xy 2%, or x, 2x,

The Fourier transformation

SF;;)(’% yeo ,x4)exp i(p1x1+. .+p4x4)d:c1 . .dx4=3(p1'+. .+p4)hf;j(p1 . .p4)

Card 2/5
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o . .
n the Analytic Continuation of Generalized Functions 36-22-1-2/6

Y

e o e e (p1,..,p4) are generalized functions
1., 2 efined on the nanifold Py4+t «ee +p, = 0, Let the

following conditions be satisfied: 4

Fo-F® | 2 2 2

rj aj 0 for p1<(1.l+/u) , p3<(}/u/2 y J=1,a

Fv - F 2
R4 Fi\g =0 for P, <(m+,u)2 ’ p§<G,u,2

is considered, where F

y 1=1r,8

'E‘;g - . 2 2
1 0, if (p1+p3) <(M+/u) OT Pygt P

30( 0, where )M> 2/4.) 0.

Th i i ®
én generalized functions ¢,\ (z,¢) of the real variable‘%

;:an be(constructed with the following Propertiess
« 03 (2, €) are analytic in Z = (21,..,25) in the domain

,2
!z1 - % $g,u2 ’ |z2 - mzk Q/42 , |z3 -TI S \’,wz
~ 2 ‘ 2
KRR R T R T A LR PRV

5 S,/‘ (t) , € \Iu

(1)
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osag2 ﬁ/lb
-~ F— 2
2. 6)(z,2) =0, i1 S<(M;

3. for real (p1..p4), Pyt o0+ Py = 0 for which the megni-

2 2 2 2 2
tudes z1= p1 ’ 22= p2 , 25= p3 ’ 24- P4 ' 25= (P1+ P2)
Pytp; 2
satisfy the conditions (1), and for € z(——E—z) it holds for
P1g * p}o) 0 the representation

. oL1 ocs ~
.'y = LIS 2
Pij (p1"'7 p4) = Z pi.‘ pis ¢>\ (Z, 5)

with a finite number of terms in the sum. This theorem can be
applied in theoretical physics to the establishment of dis-
persion relations [Ref 1,27 . There are 13 references, 8 of
which are Soviet, 3 French, and 2 English.
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On the Analytic Continuation of Generalized Functions 38-22-1-2/6

ASSOCIATIONs Matematicheskiy institut imeni V.A. Steklova Akademii nauk

SSSR (Mathematical Institute imeni V.A. Steklov, Academy of
Sciences, USSR)

SUBMITTED:  June 17, 1957
AVAILABLE:  Library of Congresas

1. Functions-Anelysis 2, Fourlers series-Applications
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- .AUTHOR: Bogolyubov, I.. &ixafmriesan 29-4-3/20
TITLE: Another Secret of Nature Roveatel (Raskryta yeshche odna
zagadka prirody). The Theory oi Superconductivity (Teoriya
sverkhprovodimosti)

PERICDICAL:  Tekhnika Molodezhi, 1956 Vol. .’).4, ur 4, pp. 5-7 (USSR)

ABSTRACT: The Dutch scientist Kamerling Onnes made a strange discovery,
50 years ago. The superconductivity which he discovered, con-
sists in the fact that some metallic conductors when cooled
down to very low temperatures, offered no resistance to the
current conducted through them. A great number of investi-
gaetions was made since that time for finding out the reason
for this secret. Some time later, the German researcher
Meyssner succeeded in clarifying some extremely interesting
magnetic properties of the superconductor. Alsc the scientists
F. and G. London were suckssful in this field. The English
scientist G, Frelikh contributed substantially to the clari-
fication of some proyerties of the superconductor in 1950. The
English scientists Shafrot, Batler and Blatt developed a
new and important physical idea. They recognized the import-

Card 1/3 ance of the socalled correlation for the clarification of

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205920007-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205920007-6

" Another Secret of Nature Rwvs,xn « The Theory of Superconductiv29-4-3/20

ity.
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superconductivity. Also the American scientists Bardin, Kuper
and Shriffer started from the importance of the interaction

of electrons and phonons. Yet they also did not succeed in
solving the corresponding equation. A new method concerning

the "new method in the theory of superconductivity" was ela-
borated by the author and his assistants D. N. Zubarev, V. V.
Tolmachev, S, V. Tyablikov and Yu. A. Tserkovnikov. This method
is based on the development of the idea of the microscopic
theory of superviscosity which was publighed still 10 years
ago. The phenomenon of superviscosity was discovered in 1938

by P. L. Kapitsa, Member of the Academy. Investigating liquid
helium, he observed that the viscosity of helium disappears

at temperatures close to the nmbsolute zeromark. The theory

by the Member of the Academy L. D. Landau played an important
role in clarifying this phenomenon. The author succeeded in
developing a logical microscopic theory of the superfluidity
and to elaborate special mathematical processes serving as
basis for the new method. This method made it possible to

solve the problem of superconductivity completely. It was found
that a superfluid liquid shows a high degree of well regulation.
This is caused by an intense interaction of the particles.
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* 7 ° Another Secret of Nature ¢vealed . The Theory of 29-4-3/20
Superconductivity.

The greategt difriculty was the compution of thigs interaction.
The same difficulty was met in establishing the theory of
Supercenductivity, An analogy of the two rhenomena was found.
By this it was proved that the Supexrconductivity - g nothing
but the superviscosity of tha electrons in the netal. It would
be wrong to assume that the scientists are no longer inter-
eated in thisg problem gince i4g solution. On the contrary,
since the fundamentai mechanism of thig phencmencn ig known,
new practical problemsg result from it. The auther nepes that
this new method will be applied also in cihen fields of
statistic Physicys, in firgt line in the theory of netala.
There are 5 figures.

AVAILABLE: Librery of Congress
1. Superconducnivity—Temperature factorz 2, S;parconductivitya

Theery 2, Gonductivity-Temperatupa faziors
4, Resistence-Effecta of vemparaturs
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BOGOLYUBOV, N.N., akademik,
Problems in the theory of superfluidity of Hose and Permi systems,
Vest, AN SSSR 28 no,4:25-29 Ap 'S8, (MIBA 11¢5)
(Tlutds) (Bleotric condustivity)
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BOGOLYUBOY, N.N., akadenix

Fundamental princi
Ples of tha theory of
conductivity, Vest., AN SSSR 28 mx?Szjdzgerf;ufgéty 8??{13;.@6;7
(Elactric conductivity) (Helium) ) 1:9)
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BORSLJUBOV. . M,

., " AGTHOR: Bogolyubov, N, N. 56-1+10/56
. TITLE: A New Method in the Theory of Superconductivit » Lo
’ (0 novom metode v teorid sverkhprovodimosti, I{:

PERIODICAL:  Zhurnal Eksperimentaltnoy i Teoretioheskoy Piziki, 1958,
Vol. 34, Nr 1, pp. 58-65 (USSR)

ABSTRACT: In the present paper the method of canonioal transformation, as
Previously worked out by the author for the theory of super-
fluidity, is generalize + By means of this method it is
possible to construot a oonaistent theory of the super-
condueting state, To simplify the representation the author
rroceeds from the model suggested by H. PrBhlich
(reference 1), This model does not oontain the Coulomb inter-
action in an explicit form, and the Hamiltonian which is
characteristic of the dynamio system is 8iven in an expliocit
form. The ordinary perturbation theory with regard to the
powers of the coupling constant oannot be employed in this
case. Therefors the author previously works out a certain
canonical transformation. In this connection different
considerations are mentioned, The choice of the oanoniocal

Card 1/3 transformation musgt guarantee the mutual compensation of the
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